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(54) DRYING METHOD 

(57)Abstract: |* 
PROBLEM TO BE SOLVED: To provide a drying condition M 
for suppressing the increase in the length of a dryer - 
necessary for drying without generating surface 

ununiformity after drying in a drying method for applying a ^ 
low viscous liquid on a web, on which a water soluble ^ 
polymer layer is formed, and drying. ^ 
SOLUTION: In the method for applying the coating liquid §§| 
having <3 cp viscosity on the web, on which the water 
soluble polymer layer is applied, and drying, the coating 
liquid applied on the water soluble polymer layer is dried at 
<0.5 g/m2 sec evaporation rate when the undried remaining 

wet quantity W1 of the coating liquid in the drying process j0 / 
is in a range expressed by the formula, W2*0.8<W1< 

4g/m2+W2 wherein, W1 unit is (g/m2) and W2 expresses the # 

water absorption (g/m2) of the water soluble polymer 

layer.). 

o 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 



http://wwwl 9. ipdl.ncipi.go.jp/PAl/result/detaiI/main/wAAAeIaalKDA4 1 3 1 985 1 8P 1 .htm 1 0/1 8/2005 



Searching PAJ 



Page 2 of 2 



[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9.ipdl.ncipi.go Jp/PAl/result/detail/main/wAAAeIaalKDA41 3 198 5 18Pl.htm 10/18/2005 



JP,2001-198518,A [DETAILED DESCRIPTION] 



Page 1 of 4 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention applies hypo viscosity coating liquid on the web which painted 
water-soluble polymer layers, such as gelatin, and relates to the desiccation approach at the time of 
drying. 
[0002] 

[Description of the Prior Art] As for a record ingredient, for example, an ink jet record ingredient, silver 
halide photosensitive material, the lithography version, etc., the functional layer to which main 
components, such as an ink absorbing layer and a silver halide emulsion layer, are painted, and have 
various functions on it further may be painted on a base material. For example, antistatic layers, such as 
a surfactant in deck-watertight-luminaire-ized agent layers, such as a cationic polymer in an ink jet 
record ingredient, and silver halide photosensitive material, the acceptance layer in the lithography 
version using a silver halide, etc. are mentioned. It is a thin layer and, generally the coating liquid of 
hypoviscosity is used so that these stratum functional may not usually check the engine performance of 
main components. 

[0003] Although the productivity drive was benefited for examination of high-speed spreading and high- 
speed desiccation in recent years, coating liquid of hypoviscosity which was mentioned above was 
applied on the web on which water-soluble polymers, such as gelatin, were painted beforehand, and 
when carrying out high-speed desiccation, it was easy to generate the problem called field 
nonuniformity. 

[0004] Usually, in desiccation which was described above, it is carried out by spraying air on a 
spreading side, but in order to raise a spreading rate, it is necessary to gather drying efficiency. That is, 
although quick drying is needed, for that purpose, the blasting rate and temperature of dry air are made 
high, or the approach of lowering a dew-point is taken. However, when water-soluble polymers, such as 
gelatin, are painted and it is applied upwards, a water-soluble polymer layer once swells after spreading, 
and it contracts, drying after that, and passes through the process finally dried completely. In such a 
desiccation process, if quick drying is performed easily, a strain will arise in a water-soluble polymer 
layer at the time of drying shrinkage, and field nonuniformity will occur as a result. Moreover, if 
blasting of dry air is strengthened, the dry area of a field will occur at the time of desiccation, but when 
it dries quickly, it will dry been ruined and this will also become field nonuniformity as a result. 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is not to generate 
field nonuniformity after desiccation and offer the desiccation approach in which high-speed desiccation 
is possible on the web to which it comes to paint a water-soluble polymer layer, in the desiccation 
approach in the case of carrying out spreading desiccation of the hypoviscosity liquid. 
[0006] 

[Means for Solving the Problem] It was attained by the desiccation approach that the above-mentioned 
purpose of this invention is characterized by for a vapor rate to dry [ the non-/ of said coating liquid in a 
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desiccation process /****** wet-on web on which water-soluble polymer layer was painted, amount 
Wl after viscosity is the approach of applying the coating liquid of 3 or less cp, and drying and applies 
said coating liquid on said water-soluble polymer layer ] in the range of the following formula 1 by 0.5g 
[/m ] two or less per second. 

W2x0.8 <= Wl <= 4g/m2+W2 ... Formula 1 (the inside Wl of a formula expresses the non-****** wet 
amount (g/m2) in a desiccation process, and W2 expresses the coefficient of water absorption (g/m2) of 
a water-soluble polymer layer.) 

[0007] In this invention, although it goes into a desiccation process after hypoviscosity coating liquid is 
applied to a water-soluble polymer layer painting web, in this desiccation process, the solvent in coating 
liquid evaporates and it becomes less than the coverage immediately after spreading. The non-****** 
wet amount Wl of a desiccation process means the value which deducted the amount of the solvent 
which evaporated during desiccation from the wet coverage immediately after this spreading. (Although 
there is a **** case for a part or the whole quantity about an organic solvent etc. as a solvent, since 
water is a principal component, the solvent of coating liquid is usually called "evaporation" here also 
including volatilization of an organic solvent etc.) 

[0008] the range which the range of the non-****** wet amount Wl shows in a formula 1 - first - an 
upper limit - the coefficient of water absorption W2 of a water-soluble polymer layer - 4g/m2 - it is 
many values and is 80% of value of W2 about a minimum. W2 is JIS here. It is a value by the cob 
method shown in P8140, and is a value in contact time 30 seconds in 30-degree C water in more detail. 
[0009] In this invention, the base material with which a water-soluble polymer layer is painted means a 
waterproof base material. That is, the resin covering paper with which the polyethylene resin layer was 
covered is mentioned to both sides of plastic film, such as a polyethylene terephthalate film, or paper. 
Therefore, the coefficient of water absorption of a water-soluble polymer layer can be calculated by the 
above-mentioned measurement of water absorption. Moreover, when a back coat layer is in an opposite 
side, it measures, after exfoliating it. 

[0010] The water-soluble polymer layer painted on a base material also has a case more than two-layer, 
and although total thickness varies with the brand, application, etc., the coefficient of water absorption' 
(W2) of a water-soluble polymer layer can apply this invention preferably in the range which is about 
[ 2-6g //m ] two. Moreover, the coverage of hypoviscosity coating liquid is wet and suitable in two or 
less 25 g/m. 

[001 1] If a vapor rate exceeds 0.5 g/m2 per second in [ above-mentioned ] Wl, field nonuniformity will 
occur. It is because a strain is produced in a water-soluble polymer layer by swelling a water-soluble 
polymer layer once with a coating liquid solvent, and being dried quickly after that as mentioned above. 
Moreover, since there is nothing and it gets dry also while a spreading side is damaged by the force of a 
wind and leveling when the blasting rate of dry air is gathered and it dries quickly, field nonuniformity 
arises, on the other hand - the above ~ it is out of range, and in the range which exceeds an upper limit 
even if a vapor rate exceeds 0.5 g/m2 per second, even if a strain phenomenon does not start yet and a 
field is damaged by the wind, leveling is possible. Moreover, in the range of under a minimum, in order 
to already determine the membrane structure of a water-soluble polymer layer mostly and not to change 
a lot, even if it dries rapidly, the strain by desiccation is very small. And even if it gathers the blasting 
rate of dry air at this time, a field is not damaged by the wind. 

[0012] In this invention, spreading needs to be performed completely. Although in other words it cannot 
lead to the result which does not have field nonuniformity even if it uses this invention if there are a 
muscle, nonuniformity, and a spreading fault of un-applying, at the time of spreading, the method of 
application or spreading conditions are not limited especially by this invention. However, it is the flow 
phenomenon (even if it applies to the thickness of homogeneity at the time of spreading) on the base 
material of coating liquid in which the property of the wave of a base material accompanying transit of 
the base material after spreading or the super-low viscosity of a shake and coating liquid originates 
about the upper limit of coverage, the phenomenon in which a base material does not become level but 
the thickness of coating liquid becomes thick partially by the wave of a base material or shake is said. 
Since it generates and destabilization of desiccation termination arises, the upper limit of wet coverage 
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has two or less desirable 25 g/m. 

[0013] That on which the main components of various record ingredients were painted as this invention 
mentioned above as a water-soluble target polymer layer painting web is mentioned. For example, the 
web on which the silver halide emulsion layer and under coat of the lithography versions using silver 
complex salt diffusion transfer process, such as a web which painted the layer which used as the 
principal component the pigment and the water-soluble polymers of ink jet record ingredients, such as a 
web which painted gelatin, such as a halogenation emulsion layer which constitutes silver halide 
photosensitive material, an under coat, an antihalation layer, and a backing layer, or the layer which used 
water-soluble polymers as the principal component in addition to this, such as an ink television layer, 
were painted is mentioned. 

[0014] Antistatic layers, such as a surfactant in deck-watertight-luminaire-ized agent layers, such as the 
various functional layers by which the viscosity of this invention is painted on the above-mentioned 
main components with the hypoviscosity coating liquid of 3cp as mentioned above, for example, the 
cationic polymer in an ink jet record ingredient etc., and silver halide photosensitive material, the 
acceptance layer (physical development nuclear lamina) in the lithography version using a silver halide, 
etc. are mentioned. Although the hypoviscosity coating liquid of this invention is drainage system 
coating liquid which used water as the solvent fundamentally, the solvent may contain the little organic 
solvent. 

[0015] Even if you may be measuring-before non-contact mold spreading methods, such as slide bead 
spreading, a slide and extrusion method curtain spreading, roller bead spreading, and lip coating- 
machine spreading, and it is the Ayr knife spreading of a post-measuring spreading method, rod coating- 
machine spreading, blade coating-machine spreading, etc. as an approach of applying the hypoviscosity 
coating liquid of this invention, the effectiveness of this invention is not influenced and it is not limited 
especially. 

[0016] It is also possible for especially the desiccation method used by this invention not to be limited, 
either, to use any of the desiccation method of an Ayr floating dryer method, a roll and a conveyor 
conveyance one side Ayr desiccation method, an infrared heater method, an ultrasonic sensing method, 
and an electromagnetic wave method, and to use it combining these 
[0017] 

[Example] Although an example is hereafter shown in order to explain this invention still more 
concretely, this invention is not limited to these but can perform various kinds of application in a claim. 
[0018] As an example 1 water-solubility polymer layer painting web, what carried out spreading 
desiccation of the solution of alkali treatment gelatin was prepared on the polyethylene terephthalate 
film base material with a thickness of 100 micrometers. And on this water-soluble polymer layer 
painting web, spreading desiccation of the hypoviscosity coating liquid shown below was carried out, 
and the sheet was created. This hypoviscosity coating liquid made the color contain, and was adjusted so 
that it might be easy to evaluate the field nonuniformity after spreading desiccation. 
[0019] By changing the gelatin solution coverage of the water-soluble polymer painting web which 
carried out spreading desiccation of the above-mentioned gelatin solution, the various webs from which 
the coefficient of water absorption (W2) of a water-soluble polymer layer as shown in Table 1 differs 
were prepared. 

[0020] Hypoviscosity coating liquid was adjusted as follows. 

A liquid Color (oxo-Norian yellow) 0.4kg Water 10L B liquid PVA (PVA105 by Kuraray Co., Ltd.) 
1.0kg Water It mixed agitating 100LA liquid and B liquid, and water was added further, and it adjusted 
so that viscosity might serve as 1 .5CPs in the temperature of 30 degrees C. 

[0021] Wet coverage 15 g/m2 to 25 g/m2 was applied for the above-mentioned hypoviscosity coating 
liquid at the rate of **** 150 m/min to 400 m/min using the slide bead coating machine. Various 
desiccation conditions at that time, i.e., vapor rates, were changed, the sheet was created, and the 
following criteria estimated the condition of field nonuniformity. An evaluation result, spreading 
conditions, and a vapor rate were shown in Table 1. Moreover, the duration which desiccation took was 
also shown all over Table 1 . 
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[0022] < side nonuniformity >0 There is no field nonuniformity and it is good level x. Field 
nonuniformity occurs and it is improper level [0023]. 
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[0024] The result of Table 1 shows that there is no field nonuniformity of the obtained sheet, when the 
vapor rate at that time is two or less per second of 0.5 g/m in the range in which the non-****** wet 
amount Wl in a desiccation process is shown in a formula 1. Moreover, if Wl has a formula 1 out of 
range regardless of the coefficient of water absorption of a water-soluble polymer layer, or a spreading 
rate and coverage and the vapor rate at that time is 0.5g [/m ] two or less per second in the range in 
which Wl is shown in a formula 1 regardless of the vapor rate, it is clear that the sheet of a good surface 
condition without field nonuniformity can be created. About a desiccation duration, in the case of the 
same coverage, if the case where it corresponds to the desiccation approach of this invention is short, 
and it is possible not to start field nonuniformity, either and it forces, field nonuniformity cannot be ' 
started in shortening or the short dryer of dryer length, and the predominance of this invention is 
accepted. 
[0025] 

[Effect of the Invention] According to this invention, it is possible to offer the desiccation approach that 
field nonuniformity is not generated after desiccation and the die length of a dryer required for 
desiccation can be stopped as much as possible in the desiccation approach in the case of carrying out 
spreading desiccation of the hypoviscosity liquid on the web which comes to paint a water-soluble 
polymer layer at least on a base material. 
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* NOTICES * 

*JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL FIELD 



[Field of the Invention] This invention applies hypoviscosity coating liquid on the web which painted 
water-soluble polymer layers, such as gelatin, and relates to the desiccation approach at the time of 
drying. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The desiccation approach characterized by a vapor rate drying [ the n0 n-****** wet amount 
Wl of said coating liquid in a desiccation process ] in the range of the following formula 1 by 0.5g [/m ] 
two or less per second after viscosity is the approach of applying the coating liquid of 3 or less cp, and 
drying and applies said coating liquid on said water-soluble polymer layer on the web on which the 
water-soluble polymer layer was painted. 

W2x0.8 <= Wl <= 4g/m2+W2 ... Formula 1 (the inside Wl of a formula expresses the non -****** wet 
amount (g/m2) in a desiccation process, and W2 expresses the coefficient of water absorption (g/m2) of 
a water-soluble polymer layer.) 



[Translation done.] 
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